Purpose: The purpose of this study was to apply alternative standard setting methods for the Korean Medical Licensing Examination (KMLE), a criterion-referenced written examination, and to compare them to the conventional cut score used on the KMLE. Methods: The process and results of criterion-referenced standard settings (i.e., the modified-Angoff and bookmark methods) were evaluated. The ratio of passing and failing examinees determined using these alternative standard setting methods was compared to the results of the conventional criteria. Additionally, the external, internal and procedural evaluation of these methods were reviewed.
Introduction
Criterion-referenced assessment evaluates an individual's achievement compared to the goals and criteria presented in the curriculum. Unlike norm-referenced evaluation, a qualification or licensing test should consider specific criteria to be the most important assessment parameters [1] . However, several national licensing or qualifying exams in Korea use a predetermined cut score, according to which successful candidates must answer 60% of total questions correctly. This cut score is used for licensing examinations in the health professions, including medicine, dentistry, and nursing even though it is arbitrary and has no theoretical or empirical basis. A reasonable approach must be identified for determining the criteria used to identify passing candidates based on an assessment of the necessary competence for professional practice and the minimum ability level for which licensure is appropriate.
Since 2010, a panel-based standard setting method has been implemented for the clinical performance test that is part of the Korean Medical Licensing Examination (KMLE) [2] . Subsequently, standard setting has become an essential part of performance or skill tests in other professions such as dentistry and nursing [3, 4] . However, empirical studies of these issues have rarely been carried out for written exams although theoretical suggestions have been made [5, 6] .
Criterion-referenced and test-centered standard setting methods are suitable for written tests [7] . Angoff method is predetermined criterion referenced method and test centered method. Modified-Angoff method allows panelists given information such as test result and other panelists' rating result to discuss the cut score. So Modified-Angoff method is the most common method used for licensure and certification in the professions achievement tests [8] . In the Angoff method, the panelists examine each test item and estimates the probability that a minimally competent person will correctly answer the item on the test. Panelists should be able to define and operationalize the concepts of 'minimum ability' and 'borderline group' according to the purposes of the examination [9] . The Angoff method is easy to understand and easy to apply. However, assuming the minimum competency is the cognitive burden of the standard setting panel.
The bookmark method is a standard setting method that was proposed by Mitzel et al. [10] in 1996, in which the cut score is calculated by sorting the items in order of difficulty. In order to use the bookmark method, it is necessary to create an ordered item booklet (OIB) that is arranged in order of item difficulty. Using the item response theory (IRT), the bookmark method has the accuracy of measurement. It relieves the cognitive burden of standard setting panel. In particular, the Angoff rating increases the burden of the standard setting panel and to impair the accuracy of the measurement in tests with a large number of items [11] .
Therefore, bookmark method is often used as a way to overcome the disadvantages of the Angoff method.
Indeed, Angoff based method were replaced by bookmark method to establish cut score on the National Assessment of Educational Progress since 2005 [12] . That study's findings suggest that bookmark method have comparable reliability, resulting cut scores, and panelists' evaluations to Angoff, even have an advantage of shorter in duration and less costly [12] . The national academic achievement evaluation in Korea also use the bookmark method to establish the standards. Therefore, many studies still compare the two methods and explore the applicability [13] [14] [15] [16] .
Since the standard setting is a decision making process, the validity of the criterion setting is evaluated by the consistency of the rating and by how well the process is performed in accordance with the principle. Kane [17] suggested validity evaluation of standard setting based on external, internal and procedural criteria. It is important to check that the stated principles were obeyed regarding the standard setting procedures and that the activities were conducted consistently.
Therefore, this study applied these most common used two standard setting methods, the modified-Angoff and 
Methods
Study was followed four steps such as (1) study object setting, (2) discussion of performance level, (3) implementation of standard setting method, and (4) evaluation.
Study objects

1) Examination
The research subject was the KMLE in 2014. The KMLE consists of a total of 400 multiple-choice questions. The predetermined conventional cut score is 240, which is 60% of total score. The total number of examinees was 3,287, and the pass rate was 96.7%.
In bookmark method, difficulty and discrimination were calculated by two-parameter IRT in order to construct the OIB. Data analysis was performed using the Bilog-MG3.0 program (Scientific Software International Inc., Skokie, USA) [18] . In terms of ethical considerations regarding the research participants, they are informed the purpose of the research and voluntarily signed a written informed consent form to participate in the research and all data is anonymous. The standard setting process was carried out as follows.
Discussion of performance level
The assumptions of various panelists regarding primary care physicians' competence levels were equalized. Panelists discussed the personality of each step and concluded that the minimally competent candidate who would pass a medical licensing examination was not completely competent, but between the advanced beginner and competent stages. Through discussion, the minimum competent person who will pass the medical licensing exam is assumed to be a person who has medical knowledge and is capable of applying to basic and common medical treatment.
Implementation of standard setting method
First, the modified-Angoff method was performed.
Panelists reviewed each item individually and rated it individually. After individual decision making, panelists modified their decisions in multiple rounds before calculating its final rating. It is desirable to produce a cut score via several iterations [21] . The rating was carried out in three rounds. At each rating stage, panelists recorded the rating results on the provided rating forms, which were collected and reported. Impact information was provided after each rating session, and panelists discussed it. The results of the previous rating session, the resulting pass rate, and the actual item information were given as feedback prior to the next rating session and used as the basis for the discussion. 
External evaluation
The (Table 2) . 
Internal evaluation
The intra-panelist degree of agreement was higher for the modified-Angoff method than for the bookmark method. In particular, 12 out of 14 panelists showed an agreement of 1.0 between the second and final ratings.
However, for the bookmark method, the score range of one panelist was very large, meaning that the degree of agreement between the scores was low. In contrast, the agreement among the panelists was higher for the bookmark method than for the modified-Angoff 
Procedural evaluation
In order to evaluate the standard setting procedure, the following points were assessed: (1) the clarity of understanding of the definition of minimum competence, (2) the clarity of implementation of the standard setting method, (3) the practicality of the standard setting method, (4) confidence in the scores, (5) the implementation of the procedure, and (6) the ease of rating (Table 5) .
Understanding the standard setting method not only refers to the degree to which a panelist is familiar with the procedure, but also the panelist's understanding of The practicality of implementing the procedure was evaluated based on the panelists' recognition of the usefulness of the discussions between each rating session, the usefulness of the feedback information, and whether an appropriate amount of time was spent. For the modified-Angoff method, since the first round of rating was conducted without the actual item difficulty, the discussion after the first round of rating was considered to be highly useful. The panelists showed a generally positive response to the usefulness of the discussion, the usefulness of the information provided in the discussion, the appropriate of time assignment, and the opportunity to provide comments during the discussion. For both methods, the whole-panel discussions were considered to be more useful than the small-group discussions. The usefulness of the information provided in the discussion was rated as 3.71 for the modifiedAngoff method and 3.86 for the bookmark method.
The bookmark method's mean score was 3.79 for the clarity of pre-comprehension when modified-Angoff's score was 3.31. About clarity of the task, modifiedAngoff's score was 3.23, when bookmark's score was 3.64. However the feasibility of the modified-Angoff method's score was rated higher than bookmark's.
In a direct comparison of which method was considered to be easier for rating, only one of the 14 panelists perceived the two methods as being the same, while 64.3% selected the modified-Angoff method and 28.6% selected the bookmark method. If a standard setting method is actually applied to the KMLE, the modified-Angoff method would be preferred over the bookmark method.
Discussion
Based on the above results, the following considerations were discussed. First, the cut score of the modified-Angoff was higher than bookmark's cut score.
The cut score of the modified-Angoff method was the highest, while the conventional 60% cut score was higher than that of bookmark method. This is similar to the finding of study of Karantonis and Sireci [22] that the cut score obtained using the bookmark method may be lower than the cut score resulting from other standard setting methods, and agrees with the findings of other studies that the cut score obtained using the bookmark method was lower than that obtained using the modified-Angoff method [13] [14] [15] [16] .
The passing rate differed by approximately 1% between each method. Thus, neither method is much different from the existing method, so they can feasibly be used as alternatives for determining the cut score. We do not expect that the implementation of a new cut score will cause a major problem in comparison to the existing passing rate if a standard setting method is eventually applied. Although the cut score obtained using either of these new methods would not externally differ from the existing cut score to a notable extent, the intrinsic meaning of the score would be valuable in that it would be derived through a standard setting process conducted by professionals, instead of being an arbitrary score.
Through three rounds, it is observed that the clas- 
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